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S U M M A R Y
Background: The relationship between concurrent sexual partnerships and HIV risk is not fully
understood. Evidence on the relationship between partner concurrency (one’s sexual partner has
another partner) and individual HIV risk is limited. In this study, the relationship between reported
sexual partner concurrency and the risk of HIV infection was explored among South Africans.
Methods: Data from the third South African national HIV survey were used. In this survey, performed in
2008, questionnaires and HIV tests were administered to a nationally representative sample of
15 031 persons. Bivariate analysis and multiple logistic regression were used to evaluate the relationship
between partner concurrency and HIV serostatus. Spearman’s correlation was used to test the
association between the prevalence of HIV and partner concurrency by race in women.
Results: The relationship between HIV prevalence and partner concurrency varied by race. At a cross-
racial level there was a positive association between HIV prevalence and partner concurrency for women
(rho = 0.95, p = 0.05). Among coloured, white, and Indian persons, HIV prevalence and partner
concurrency rates were too low to allow further statistical testing. In the bivariate analysis, black African
women who reported partner concurrency had a higher prevalence of HIV (36% (95% conﬁdence interval
(CI) 29.7–42.0) vs. 23% (95% CI 19.6–26.1), p < 0.001). After controlling for demographic, social,
biological, and behavioural variables, the association remained statistically signiﬁcant (adjusted odds
ratio (aOR) 1.4, p = 0.04). The association was stronger among 15–29-year-old black African women (aOR
1.8, p = 0.03) than among women aged 30 years and older (aOR 1.3, p = 0.36).
Conclusions: These results suggest that partner concurrency may increase the HIV infection risk for black
South African women, and in particular, for younger women.
 2016 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j id1. Introduction
The role of concurrent sexual partnerships in the spread of HIV
has not been established deﬁnitively. Deﬁned as two or more
partnerships with overlapping dates, concurrent sexual partner-
ships may be a characteristic of one’s own sexual behaviour
(individual concurrency) or one’s partner’s sexual behaviour
(partner concurrency – PC). Theoretically, for the individual, the
HIV infection risk associated with having concurrent partners
oneself is the same as with having multiple partners sequentially
(i.e., whether these partners are serial or concurrent is irrelevant –
ceteris paribus). The important individual-level risk factor relating* Corresponding author. Tel.: +32 (0)3 2476666; fax: +32 (0)3 2161431.
E-mail address: ckenyon@itg.be (C.R. Kenyon).
http://dx.doi.org/10.1016/j.ijid.2016.03.001
1201-9712/ 2016 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).to concurrency is PC, which increases one’s partner’s risk of getting
HIV and therefore the risk of acquiring HIV from one’s partner.
Partner concurrency creates the potential for exponential ampliﬁ-
cation of one’s sexual network (Figure 1).1 This has been shown in
modelling studies1,2 and empirical studies on sexually transmitted
infections (STIs) other than HIV (e.g., gonorrhoea,3 syphilis,4
chlamydia,5,6 genital herpes,7 and bacterial vaginosis8). In contrast,
the results of studies testing the association between HIV and PC
have been conﬂicting: a positive association has been found in
some studies,9–12 but not in others.13,14 None has involved
nationally representative samples.
One possible reason why the relationship between HIV and PC
has not been studied in nationally representative samples in
countries with generalized HIV epidemics is the fact that most
surveys do not ask questions relating to PC. South Africa has
conducted four national AIDS indicator surveys. In only one ofciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Figure 1. The effect of concurrent partnering on A’s risk of HIV acquisition is determined by whether A has two partners simultaneously – respondent concurrency (RC) – or
A’s partner has two partners simultaneously – partner concurrency (PC). (a) In the RC scenario, the risk of infection to A is determined by the number of partners that A has.
Only if one of A’s partners has other partners (dashed lines) will concurrency increase A’s risk of HIV. (b) In the PC scenario, A’s risk of HIV is increased by the fact that A’s
partner has another partner. If one of these partners has other partners then this will further enhance the risk.
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evaluate, at an individual level, the relationship between HIV
serostatus and PC, controlling for a wide range of potential
confounders.
2. Methods
2.1. Data
The 2008 South African National HIV Prevalence, HIV Incidence,
Behaviour and Communication Survey (SABSSM) was the third
national HIV survey in South Africa.15 It used a three-stage,
stratiﬁed sampling approach. The sampling frames were based on a
master sample consisting of 1000 enumerator areas (EA) used by
Statistics South Africa for the 2001 census. These 1000 EAs
constituted the primary sampling units. EA selection was stratiﬁed
by province and locality type. These were identiﬁed as urban
formal, urban informal, rural formal, and rural informal. Race was
included as a third stratiﬁcation variable (based on the predomi-
nant race group in the selected EA) in the formal urban areas. EAs
that were dominated by white, Indian, or coloured race groups
were oversampled to ensure that the minimum required sample
size in these smaller race groups was obtained (‘coloured’ is a
commonly used and socially acceptable term in South Africa for
individuals of mixed race).16,17 Respondents were asked to self-
identify with one of four racial categories: black, coloured, white,
or Indian.
Households constituted the secondary sampling units. The
eligible individuals selected for the survey within each household
represented the third sampling unit. Once weighted to account for
the complex sampling design and HIV testing non-response, the
survey produced a sample representative of the population in
South Africa for sex, age, race, locality type, and province.
Questionnaires were used to collect demographic, behavioural,
and social data. Anonymous HIV testing was done on dried blood
spot specimens. The midpoint for data collection was September
2008. The response rate was poorer than for the Demographic and
Health Surveys conducted elsewhere in Southern Africa, but
similar to other surveys conducted in South Africa.
Out of 23 360 eligible individuals, 20 829 completed the inter-
views (89.1%). Of the 23 360 eligible individuals, 15 031 were tested
for HIV; 1231 of the remainder were absent from the household at
testing and 7109 declined HIV testing. An analysis found no
difference in the HIV-related risk characteristics between survey
participants who agreed and those who did not agree to HIV
testing.15HIV testing rates were higher for women than men and for
blacks and coloureds than for whites and Indians.15 The survey
adhered to international best practice ethical standards and the
study protocol was approved by the South African Human Sciences
Research Council Research Ethics Committee (REC 2/23/10/07).Further details of the survey design and HIV testing algorithm used
are available in the full survey report.15
The sample was restricted to respondents aged 15 years or older
who reported sex in the past 12 months and agreed to an HIV test.
Respondents with missing data on key variables were excluded
from the analyses. All variables other than PC (2.15%), lifetime sex
partners (3.78%), and age at ﬁrst sex (0.73%) had less than 0.5%
missing observations. Logistic regression analysis showed that
individuals with missing data on the key dependent variable (PC)
were not statistically different from those with data on HIV
serostatus, age, geotype, education, relationship status, lifetime
sex partners, or age of debut (results available upon request). Those
who consumed alcohol 2–4 times per month were slightly less
likely to have data missing on PC than those who did not drink
(adjusted odds ratio (aOR) 0.6, 95% conﬁdence interval (CI) 0.3–
1.0). For an analysis of non-response bias please see the full
SABSSM survey report.15
2.2. Variables
The dependent variable was a dichotomous indicator of HIV
serostatus.
Determination of PC was based on a question that was directed
to everyone who reported having had sex in the prior 12 months:
‘‘Do you think your most recent sexual partners have had other
sexual partners in the past month?’’ Answers were coded as ‘yes’,
‘no’ or ‘don’t know.’
Based on a literature review and available data, a wide range of
factors were considered as potential confounders in the relation-
ship between PC and HIV serostatus (Figure 2). The risk factors that
could affect both HIV and concurrency prevalence could be
classiﬁed into four conceptual groups: demographic, social,
biological, and behavioural.
With regard to demographic factors, potentially confounding
demographic characteristics considered included current age
(expressed in four categories – see Table 1 17–19), locality type,20
and race. Sixty-one persons were classiﬁed as ‘other races’ and
these individuals were omitted from the analysis.
Social factors considered included the maximum level of
education attained21 and relationship/marital status. Marital
status has been shown to be associated with the number of sexual
partners and concurrency, as well as with HIV serostatus.20–25
In terms of behavioural factors, measures of lifetime number of
sex partners,21,26condom use at ﬁrst sex,20,27–29 frequency of alcohol
consumption,21,26,27 and age at ﬁrst sex21,25,26,30,31 were created.
Condom use at ﬁrst sex and lifetime number of sex partners were
used, rather than more recent measures of condom use and number
of partners, as more temporally distal variables are less likely to be
affected by an HIV diagnosis than more recent sexual behaviour.11
With regard to biological factors, circumcision was considered
as a potential confounding factor, as it is both a well-established
Figure 2. Simpliﬁed conceptual framework using directed acyclic graphs to represent the relationship between partner concurrency and other risk factors for HIV
transmission and acquisition conceptualized as proximate and distal mechanisms. Partner concurrency acts to increase the connectivity of the local sexual network, which
will in turn facilitate the spread of HIV within this network. Long-term concurrent relationships can result in high network connectivity without requiring high numbers of
lifetime sexual partners. A high number of partners, via an increased rate of partner change, can lead to enhanced HIV spread in the absence of concurrent partnering. As such,
partner concurrency and lifetime partners are conceptually distinct mechanisms. The framework is simpliﬁed in a number of ways. It does not represent the multiple
interactions that are possible between factors in each column, e.g., between partner concurrency and lifetime partners. It also represents only one of the three ways that
concurrency could enhance STI transmission.
C.R. Kenyon et al. / International Journal of Infectious Diseases 45 (2016) 81–87 83attenuator in HIV transmission32 and may be associated with PC. A
study from South Africa found that knowledge of the beneﬁts of
circumcision in reducing HIV transmission was associated with
risk compensation in women.33 Risk compensation could, hypo-
thetically, include high-risk practices such as concurrency.
2.3. Analysis
The prevalence of HIV varies by up to 40-fold between different
racial groups in South Africa.15 These differences have been
attributed to a wide array of individual and sexual network level
risk factors.34 The way these risk factors combine to produce such
different HIV prevalences in the various racial groups may vary.34
Because of this, and the fact that sexual partnering in South Africa
has been found to exhibit a high degree of homophily by race,35 the
HIV prevalence and partner concurrency were ﬁrst assessed by
race. Spearman’s correlation was used to test the association
between these two measures by race. The biological and social
factors associated with HIV transmission differ by sex and thus the
analyses were stratiﬁed by gender as well as race.
Two-sample differences in proportion tests across groups were
conducted to examine the relationship between PC and HIV status
in a bivariate analysis. The prevalence of HIV and PC was found to
be too low in the whites, Indians, and coloureds for meaningful
multiple regression analyses with these subgroups. Multiple
logistic regression analyses were therefore limited to the black
subgroup. All models controlled for the potential confounding
factors described above: age, geotype, education, relationship
status, alcohol consumption, life-time sexual partners, circumci-
sion status (for men), condom use, and age at ﬁrst sex. The ﬁnal
models were run separately for women and men.
A previous study in South Africa found that patterns of age-
mixing and concurrency within partnerships varied among
partnerships involving younger compared to older women. The
ﬁndings suggest that PC could have a larger impact on HIV
infection risk among younger women by connecting young women
to sexual networks involving older individuals.18 Two extra models
were therefore run to evaluate the relationship between PC and
HIV stratiﬁed by age – those aged 15 to 29 years and those aged
30 years and above. All analyses were weighted to account for the
complex survey design. The statistical analysis was conductedusing Stata version 13.0 software (StataCorp, College Station, TX,
USA).
3. Results
A total of 3550 women and 2580 men met the criteria for
inclusion in the analysis. The median age was 39 years for women
(interquartile range (IQR) 25–52) and 36 years for men (IQR 23–50)
(Table 1).
Table 2 presents data on HIV prevalence by selected character-
istics for men and women. HIV was associated with being under
40 years old, black, living in urban informal settlements, having
more lifetime partners, and PC. Individuals who were married or
had post secondary education were less likely to be HIV-positive.
Considerable variation in the prevalence of both HIV and PC was
evident. Among women, the proportion reporting PC/not knowing
if a recent partner had other partners was 24%/28% for blacks,
12%/14% for coloureds, 7%/3% for whites, and 7%/7% for Indians. Of
these respective groups, 27%, 5%, 0.7%, and 0.4% were HIV-positive.
At a population level, there was a positive association between HIV
and PC prevalence in women, with higher levels of partner
concurrency associated with greater HIV prevalence (rho = 0.95,
p = 0.051; Figure 3). Bivariate analysis revealed that black women
who reported PC had a higher prevalence of HIV (36%; 95% CI
29.7–42.0) than those reporting no PC (23%, 95% CI 19.6–26.1,
p < 0.001; Table 2). The association between PC and HIV prevalence
was positive, but not statistically signiﬁcant (p = 0.21) for black men.
HIV prevalence was 20.8% (95% CI 14.8–28.4) for black men reporting
PC compared to 16.1% (95% CI 12.9–19.8) among those who did not
report PC. Partner concurrency and HIV prevalence rates were so low
in the other race/gender subgroups that there was insufﬁcient data
available to conduct this analysis in these other groups. Multiple
regression analyses were therefore restricted to the black men and
women subgroups.
3.1. Regression analyses
Black women who reported PC had an unadjusted odds ratio of
1.9 (95% CI 1.4–2.6) for testing HIV-positive. After controlling for
potential confounding factors (Table 3), black women who
reported PC had greater odds of testing HIV-positive than those
Table 1
Percent of sexually experienced women and men aged 15 years and above who are
HIV-positive, with p-values for the Chi-square test, according to selected
demographic, social, biological, and behavioural characteristics; SABSSM 2008a
Women Men
% HIV-
positiveb
n % HIV-
positiveb
n
Age, years *** ***
15–29 25.9 1321 9.2 930
30–39 26.4 900 22.1 526
40–49 12.9 779 10.5 520
50 5.9 550 5.7 604
Race *** ***
Black 27.2 2252 16.0 1457
White 0.7 376 0.0 318
Coloured 4.2 642 1.9 570
Indian 0.4 280 0.3 235
Geotype *** ***
Urban formal 16.4 2012 9.0 1652
Urban informal 36.1 526 20.0 309
Rural formal 24.9 727 16.8 406
Tribal area 20.7 285 12.9 213
Education *** *
Primary or less 23.1 801 16.5 597
Secondary 23.2 2344 11.7 1660
Post secondary 7.8 387 6.4 309
Relationship status *** *
Married 9.7 1717 8.9 1232
Single or not living together 32.8 1360 13.3 1033
Divorced/widowed 25.8 202 17.7 133
Living together 24.3 260 19.1 176
Alcohol consumption *
1/month 22.3 3152 13.3 1664
2–4/month 11.8 248 9.5 556
5/month 11.0 132 9.5 351
Lifetime partners *** *
0–1 10.9 1371 6.7 558
2–5 26.7 1932 12.7 1243
6 37.4 154 12.8 640
Partner concurrency *** *
No 10.9 2140 11.1 1674
Yes 26.7 566 18.3 237
Do not know 37.4 754 12.0 349
Circumcision
Yes 11.4 1053
No 12.0 1511
Condom at ﬁrst sex
Yes 18.8 968 9.1 801
No 22.1 2569 13.4 1770
First sex 15 years
Yes 23.8 385 13.8 408
No 20.8 3143 11.7 2149
SABSSM, The 2008 South African National HIV Prevalence, HIV Incidence, Behaviour
and Communication Survey.
a p-Value: * <0.05, ** <0.005, *** <0.0005.
b Percentages are weighted percentages of all participants aged 15 years or older
who reported having had sex in the prior 12 months.
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95% CI 1.0–2.0, p < 0.1). Among black men, the association was
weaker and not signiﬁcant (aOR 1.2, 95% CI 0.7–2.0, p = 0.486).
Stratiﬁcation of the analyses for women by age revealed a stronger
association aged 30 years and older.
Three sensitivity analyses were conducted. Two hundred and
eighty-ﬁve black women did not respond ‘yes’ to ever having had
sex, but then reported having had sex in the past 12 months. As it
was uncertain whether these individuals should be included in the
analysis, the models were rerun without them as an initial
sensitivity analysis. It was found that the exclusion of these
individuals strengthened the association between PC and HIV in
the black women (aOR 1.6, 95% CI 1.1–2.3, p = 0.019). The second
and third sensitivity analyses attempted to minimize the
misclassiﬁcation of PC. The PC variable was based on a questionthat asked: Do you think your most recent sexual partners have had
other sexual partners in the past month? A person might answer
‘yes’ to this question if they last had sex with this person months
previously but they knew that this person had another sexual
partner in the past month. This would not constitute PC. In the
second sensitivity analysis, the analyses were repeated, limited to
respondents whose current relationship had started at least
12 months prior to the survey and who had only reported one
partner in this time period. Restricting the analysis in this way led
to a strengthening of the association between PC and HIV among
black women (all ages: aOR 1.7, 95% CI 1.1–2.4, p = 0.012; age
under 30 years: aOR 2.2, 95% CI 1.3–3.8, p = 0.006). The third
sensitivity analysis limited the analyses to those who reported that
they had at least one sex partner in the past month. Once again this
restriction led to a strengthening of the association between PC and
HIV among black women (all ages: aOR 1.6, 95% CI 1.1–2.3,
p = 0.022; age under 30 year: aOR 1.9, 95% CI 1.1–3.3, p = 0.031).
4. Discussion
This is the ﬁrst study based on a nationally representative
sample to explore whether an association exists between PC and
HIV. A positive association was present in both women and men,
but the relationship was only statistically signiﬁcant for black
African women. There are a number of possible explanations for
the gender difference. Studies from Southern Africa using different
quantitative and qualitative methodologies to measure concur-
rency have found that individual concurrency rates are consider-
ably higher among men than women.11,17,19,34 Male concurrency
has also been shown to connect young women to sexual networks
involving older individuals (with a higher HIV prevalence).18 As a
consequence, PC increases both the sexual network that these
women are connected to and the probability that they come into
contact with an HIV-infected part of this network.18 Partner
concurrency may thus represent a greater HIV risk factor for
women than it does for men.18
Another potential explanation is that women may be more
likely to ascertain partner concurrency than men. Ethnographic
research on concurrency in Southern Africa36 describes how
various norms and discourses promote the acceptance of concur-
rent sexual partnerships, but predominantly for men. In line with
this body of work, several studies have found that, while not
generally socially condoned, there is a greater acceptance of men
having concurrent partners than there is of women.37 The greater
disapproval of concurrency for women may motivate women to
hide concurrency more than men and thus men may be less
accurate than women when reporting their perception about their
partner’s behaviour.
Previous research from South Africa has highlighted that
younger women are linked via PC to sexual networks involving
older individuals, which may increase HIV infection risk.18 The
result that PC was a risk factor for HIV predominantly for women
under the age of 30 years in the present study provides support to
the hypothesis generated from the earlier research that the
inﬂuence of concurrency on HIV risk may vary by age, with
concurrency playing a larger role in HIV infection risk among
young women.18
Modelling studies have revealed that the major way that PC
would enhance HIV transmission is via creating more intercon-
nected sexual networks.38,2 As a denser network could lead to
greater transmission of HIV, the ﬁnding of the present study that
PC may increase the HIV risk for women may be part of the
explanation for the evident association between HIV and PC
prevalence by race. In other words, compatible with the enhanced-
network connectivity hypothesis,38 a hypothesis generated from
the present ﬁndings is that higher rates of concurrency among
Table 2
HIV prevalence and partner concurrency among individuals (aged 15 years and older) who had sex in past 12 months by race and gendera
Black White Coloured Indian
Women
(n = 2180)
Men
(n = 1423)
Women
(n = 370)
Men
(n = 313)
Women
(n = 632)
Men
(n = 566)
Women
(n = 278)
Men
(n = 235)
HIV prevalence 27% 16% 0.7% 0.0% 5% 2% 0.4% 0.2%
Partner concurrency
No 48% 67% 90% 87% 74% 87% 88% 93%
Yes 24% 15% 7% 5% 12% 7% 5% 2%
Don’t know 28% 18% 3% 8% 14% 7% 7% 6%
Bivariate analysis HIV-pos
% (n)
HIV-pos
% (n)
HIV-pos
% (n)
HIV-pos
% (n)
HIV-pos
% (n)
HIV-pos
% (n)
HIV-pos
% (n)
HIV-pos
% (n)
Partner concurrency
No 23% (1070) 16% (940) 0.8% (340) 0.0% (276) 3% (479) 1.5% (481) 0.0% (251) 0.2% (210)
Yes 36% (482)*** 21% (219) 0.0% (15)b 0.0% (14)b 8% (60)c 0.0% (40)b 8% (9)b 0.0% (6)b
Don’t know 28% (628)* 15% (264) 0.0% (15)b 0.0% (23)b 7% (93)c 2% (45) 0.0% (18)b 0.0% (19)b
a p-Value: * <0.05, ** <0.005, *** <0.0005. p-Values derived from two-sample differences in proportion test across groups, with ‘no’ partner currency the reference group in
all.
b Insufﬁcient data for analysis.
c Insufﬁcient data to account for the complex survey design in the bivariate analysis. The analysis only includes a survey weight.
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higher rates of HIV among this population.
There are limitations to this study. Accurate PC determination
was contingent on respondent assessments of whether or not their
partner engaged in concurrency. The accuracy of these assess-
ments is uncertain. An analysis from the Likoma Network Study,
where both members of linked couples were asked whether they
and their partner had other partners, showed reasonable concor-
dance between self- and partner-reported concurrency.12 Howev-
er, that study took place on a small island in Lake Malawi, and it is
unclear if these results are generalizable to South Africa.
Furthermore, a study of persons attending an STI clinic in the
USA suggested poor concordance.40 It was attempted to limit
misclassiﬁcation of PC in the present study by considering
respondents who reported certainty in their assessment of
whether their partner had concurrent partnerships separate from
those who were uncertain about their partner’s concurrencyFigure 3. Association between the percentage of women reporting partner concurrency
rho = 0.95, p = 0.051).status. However, there is also the potential that this measure is
inﬂuenced by social desirability, recall, and ‘projection’ biases.12,41
Another potential limitation is that PC was only measured for
recent partners. Prevalent HIV infection can be inﬂuenced by
behaviour over a decade or longer, and thus the omission of
measures from previous partnerships could lead to a misclassiﬁ-
cation bias that would reduce the ability to detect an association
between PC and HIV. In addition, the measure of PC used in the
present study might have falsely misclassiﬁed respondents as
having had a partner with other partners (PC) if the respondent
reported that their most recent sexual partner had another partner
in the past month, but the respondent’s sexual partnership with
this person ended more than a month before the survey. Finally,
other unmeasured factors that may inﬂuence both concurrency
and HIV risk could have confounded the results. This would be
expected to occur if respondents reporting PC were also more (or
less) likely to engage in other higher risk behaviours.12,17,21 and HIV prevalence in women for four racial groups in South Africa (Spearman’s
Table 3
Multiple logistic regression models for the association between HIV status and reported partner concurrency among black individuals; SABSSM 2008—adjusted odds ratios
(95% conﬁdence intervals)a
Dependent variable Black men
(15 years)
Black women
(15 years)
Black women
(15–29 years)
Black women
(30 years)
Model 1 2 3 4
aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)
Partner concurrency
No Ref. Ref. Ref. Ref.
Yes 1.2 (0.7–2.0) 1.4 (1.0–2.0)* 1.8 (1.1–2.9)* 1.3 (0.8–2.0)
Do not know 1.0 (0.6–1.6) 1.2 (0.9–1.7) 1.4 (0.9–2.3) 1.0 (0.7–1.6)
Age, years
15–29 Ref. Ref. NA NA
30–39 2.9 (1.5–5.6)** 1.2 (0.8–1.7) NA Ref.
40–49 1.6 (0.8–3.5) 0.6 (0.4–0.9)* NA 2.9 (1.5–5.4)**
50 0.7 (0.3–1.6) 0.3 (0.2–0.6)** NA 1.6 (0.8–2.9)
Geotype
Urban formal Ref. Ref. Ref. Ref.
Urban informal 1.0 (0.6–1.8) 1.4 (0.9–2.0) 1.2 (0.7–2.1) 1.6 (1.0–2.7)
Rural formal 1.1 (0.6–1.8) 1.0 (0.7–1.4) 0.8 (0.5–1.4) 1.1 (0.7–1.8)
Tribal area 1.0 (0.5–2.1) 1.2 (0.8–2.0) 1.1 (0.5–2.2) 1.3 (0.7–2.5)
Education
Primary or less Ref. Ref. Ref. Ref.
Secondary 0.8 (0.5–1.4) 0.8 (0.5–1.1) 0.5 (0.3–0.9)* 0.9 (0.6–1.4)
Post secondary 0.3 (0.1–0.9)* 0.3 (0.2–0.7)** 0.3 (0.1–0.8)* 0.3 (0.1–0.9)*
Relationship status
Married Ref. Ref. Ref. Ref.
Single or not living together 1.1 (0.5–2.1) 2.5 (1.7–3.7)** 1.2 (0.6–2.2) 3.7 (2.3–5.8)**
Divorced/widowed 1.6 (0.6–4.0) 2.2 (1.1–4.4)* 1.0 (0.1–15.0) 2.7 (1.4–5.2)**
Living together 1.4 (0.6–3.1) 1.6 (1.0–2.8) 1.0 (0.4–2.4) 1.6 (0.8–3.2)
Alcohol consumption
1/month Ref. Ref. Ref. Ref.
2–4/month 0.9 (0.5–1.8) 1.1 (0.5–2.3) 1.5 (0.6–3.7) 0.8 (0.2–2.8)
5/month 1.0 (0.5–2.1) 0.8 (0.2–2.9) 0.7 (0.1–7.2) 0.9 (0.2–3.2)
Lifetime partners
0–1 Ref. Ref. Ref. Ref.
2–5 1.7 (0.9–3.2) 2.4 (1.7–3.4)** 2.2 (1.3–3.6)** 2.6 (1.6–4.1)**
6 1.4 (0.7–2.8) 4.1 (2.2–7.7)** 4.8 (1.8–12.8)** 3.8 (1.6–8.8)**
Circumcision
Yes Ref. NA NA NA
No 1.7 (1.1–2.7)* NA NA NA
Condom at ﬁrst sex
Yes Ref. Ref. Ref. Ref.
No 1.2 (0.7–2.2) 1.5 (1.0–2.2)* 1.7 (1.1–2.7)* 1.0 (0.5–2.0)
First sex <16 years
Yes Ref. Ref. Ref. Ref.
No 1.0 (0.6–1.8) 1.3 (0.9–1.9) 1.5 (0.8–2.5) 1.0 (0.5–2.0)
Number 1309 2069 912 1157
SABSSM, The 2008 South African National HIV Prevalence, HIV Incidence, Behaviour and Communication Survey; aOR, adjusted odds ratio; Ref., reference group; NA, not
applicable.
a p-Value: * <0.05, ** <0.005, *** <0.0005.
C.R. Kenyon et al. / International Journal of Infectious Diseases 45 (2016) 81–8786For instance, these could include more frequent sex, the practice of
sexual acts with higher per-act risk of infection, less frequent use of
barrier contraception, or attributes of chosen partners. It is possible
that the variables used in this study to control for each of these was
insufﬁciently nuanced to capture a real effect on increased HIV
acquisition.
In conclusion, these results suggest that PC is associated with
HIV prevalence among black women in South Africa, particularly
young black women. Concurrency may be a suitable target for
behavioural interventions to prevent HIV infections in this context.
Further research is required to determine the impact of concur-
rency on HIV infection risk in different sub-populations and to
track changes in concurrency prevalence.
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